Aim: To determine factors contributing to stress experienced by preregistration nursing students in Pakistan, using the Stressors in Nursing Students scale. The aim was to explore the psychometric properties of this instrument and to investigate the effect of a range of demographic variables on the perception of stressors in nursing students. Background: Nursing is a stressful profession, and nursing students may experience more stress due to competing demands and challenges of nursing education, assessment, placements and worries about employment prospects. Methods: In this cross-sectional survey, data from 726 nursing students from 11 schools of nursing in Karachi, Pakistan, were collected using a questionnaire. Data were analysed using descriptive as well inferential statistics. An exploratory factor analysis was also conducted. Results: There was no apparent factor structure to the Stressors in Nursing Students scale, unlike in previous studies. The total score on the Stressors in Nursing Students scale was related to gender with males scoring higher. The score generally increased over 4 years of the programme, and students in private schools of nursing scored higher than those in public schools of nursing. Conclusion: Nursing students in Pakistan do not appear to differentiate between different stressors, and this may be due to cultural differences in the students and to the structure of the programme and the articulation between the academic and clinical aspects. Likewise, cultural reasons may account for differences between stress experienced by male and female students. Implications for nursing and policy: The fact that scores on the Stressors in Nursing Students scale increased over 4 years of the programme and males scored higher than females should alert nursing schools and policymakers related to nursing education and workforce to pay attention to prevent attrition from nursing programmes.
Introduction
Nursing is an emotionally demanding (Mann & Cowburn 2005) and a highly stressful profession as nurses have to deal with different people, in various situations and different times of the day. During their everyday work, they have to cope with extremely emotionally charged and rapidly changing circumstances, including shortage of staff, difficult situations, difficult patients and families, stressed colleagues and high level of expectations (Chang et al. 2005) . Stress may result in feelings of distrust, rejection, anger and depression that may manifest itself in psychosomatic symptoms such as pain, aches, tiredness, headache, upset stomach, rashes, insomnia and ulcers. Stress may also result in emotional exhaustion (Watson et al. 2008 ). In addition, stress contributes to burnout and poor job satisfaction resulting in high attrition rates, contributing to further shortage of nurses (Adriaenssens et al. 2015; Arekar et al. 2016; Khamisa et al. 2016) .
Stress in nursing remains very high; however, nursing education may even be more stressful as student nurses are new to the nursing profession, nursing education, clinical placements and hospital environments (Bartlett et al. 2016; Sun et al. 2016) . In everyday life -in addition to the stressors mentioned above -nursing students may also be exposed to many other stressful situations which they may have never been previously exposed. Nursing students have to cope with the challenges of nursing education, examinations, assessment, placements and being worried about employment prospects. Many of them may also have left home and family for the first time (Deary et al. 2003; Zellars et al. 2000) . They may also have to face financial issues. Due to such stressors, nursing students sometimes decide to leave nursing education; however, leaving nursing education does not only affect nursing students, but the nursing profession as well, as it loses prospective nurses leading to a shortage of nurses resulting in increasing stress and workload on available workforce (Rudman et al. 2014) . Much research has been conducted to explore stress in other professions such as medicine (Shiralkar et al. 2013; Sohail 2013) , physiotherapy (B ır o et al. 2016 ) and dentistry (Divaris et al. 2014) . Research has also been conducted to explore stress experienced by healthcare professionals (Haq et al. 2008 ) and nursing students in many different countries, including Canada (Benson et al. 2010) , Hong Kong (Chang et al. 2005; Watson et al. 2008) , Ireland (Gibbons 2010) , Jordan (Shaban et al. 2012) , Spain (Jimenez et al. 2010) , United States (Goff 2011) and United Kingdom (Baglin & Rugg 2010; McLaughlin et al. 2010; Thomas et al. 2012) . However, no research has been conducted to explore the level of stress and factors contributing to stress in nursing students in Pakistan.
Nursing education in Pakistan
The Islamic Republic of Pakistan is a developing country already affected by the shortage of healthcare professionals including nurses. While Pakistan is the sixth most populous country in the world with a population of more than 200 million, the number of nurses in the country is only 90 276.00 (Mashhadi et al. 2016) . The country has been experiencing a shortage of nurses owing to poor recruitment, poor retention and emigration of nurses to other countries, resulting in further stress to the nursing workforce (Fooladi 2008; Hamid et al. 2014) as well as nursing students.
In Pakistan, preregistration nursing education is provided through two distinct routes, including a 3-year Diploma in Nursing programme and a 4-year Bachelor of Science (BSc) Nursing degree programme. The Diploma in Nursing programme is offered by public or private schools of nursing affiliated with local teaching hospitals, whereas the BSc degree programmes are offered by the universities and affiliated teaching hospitals. Nursing students completing Diploma in Nursing programme, especially from public institutions, receive nursing education free of cost and may also receive a stipend to help with living expenses. However, students in most private institutions and those completing BSc programmes have to pay tuition fee for themselves (Ali & Naylor 2010) and do not get any financial support to help with living expenses.
The Pakistan Nursing Council (PNC), an autonomous regulatory body, is responsible for developing, implementing and monitoring the standards for nursing education and practice throughout the country (Ali & Naylor 2010; Jan et al. 2016 ). The PNC not only determines the number of students each institution can take annually, but also dictates admission criteria to enrol students in nursing education programmes. According to the admission criteria, candidates of 15-30 years of age, regardless of gender or marital status, are eligible to apply for admission to basic nursing education programmes. Academic admission requirements for both programmes, however, differ. For Diploma in Nursing, candidates who have passed their tenth grade (Matric) in science (Matric Science) with at least 60% or arts (Matric Arts) with at least 70% are eligible to apply. The admission into a BSc Nursing programme requires a candidate to have passed 12th grade in science (Intermediate Science; Ali & Naylor 2010) .
To enable professional regulation, PNC is supported by four provincial nurses' examination boards, including the Balochistan Nurses Examination Board, North West Frontier Pakistan Nurses Examination Board, Punjab Nurses Examination Board and Sindh Nurses Examination Board (Ali & Naylor 2010) . These boards are regulated by the PNC, but are administratively run by the provincial government in the respective provinces. These nursing examination boards are responsible for conducting three licensing examinations (preliminary, second and final year) -for students undertaking Diploma in Nursing -at the end of each academic year. Successful completion of the programme enables the candidate to register with the PNC and work as a Registered Nurse in the country. Those completing a pre-registration BSc Nursing degree programme have to complete a slightly different process. Following completion of the degree programme, they appear in PNC licensing examination to be able to work as a Registered Nurse in the country (Khan 2016) .
It is important to explore specific stressors that nursing students are exposed to in developing countries such as Pakistan as the cultural and other differences may affect the way students perceive or cope with stressors in their life. Such research will help identify and understand the situation of stress and stressors experienced by nursing students in Pakistan. Considering this, this study was conducted to determine factors contributing to stress experienced by preregistration nursing students in Karachi, Pakistan, using an existing scale, the Stressors in Nursing Students (SINS) scale. A secondary purpose of the study was to check the psychometric properties of this instrument in Pakistani nursing students, compared with previous studies in other populations, and to investigate the effect of a range of demographic variables on the perception of stressors in nursing students. The findings of the study will help to identify ways whereby stress can be reduced and students can be helped to cope with the stress positively. Moreover, as there is a lack of research related to the nursing profession in Pakistan, this study contributes to the body of knowledge of the nursing discipline.
Methods
This cross-sectional study was conducted in Karachi, Pakistan, which is the biggest city of Pakistan and is the second most populated city in the world. Data were collected from all schools of nursing that offer diploma or degree programme to nursing students. According to the Pakistan Nursing Council (2016b) , at present there are 35 schools of nursing offering a 3-year Diploma in Nursing programme and the six schools of nursing offering a 4-year BSc Nursing degree programme in Karachi. In this study, 11 schools of nursing (including six public and five private) participated.
Participants
For this study, all nursing students enrolled in the nursing diploma or degree programme in any schools of nursing in Karachi at the time of the study were eligible to participate. According to the sample size calculation based on the ratio of respondents to items in the instrument, we required a absolute minimum sample of 215 completed questionnaires. However, we managed to exceed this over threefold as 752 participants completed survey meaning that the data were more than adequate for the planned analysis using exploratory factor analysis.
The stressors in nursing students questionnaire Data about students' experiences of stress were collected using an Urdu-translated version of SINS. The original SINS is a 43-item instrument that assesses stressors related to the student nurse experience under various dimensions. Each statement is ranked on a scale of 1-5 where one referred to 'not at all stressful' and 5 meant 'extremely stressful'. Developed in 2003 in Scotland by Deary et al. (2003) , the SINS was shown to have four underlying dimensions as demonstrated using principal components analysis. These dimensions were clinical work (e.g. 'Fear of making a mistake in clinical placements'); the confidence (e.g. 'Conflicts with staff in placements'); education (e.g. 'The difficulty of the classwork material to be learned'); and finance (e.g. 'Making less money than friends who are not nurses'). This structure has been observed using principal components analysis in a longitudinal study in Hong Kong nursing students (Watson et al. 2010 ) and using confirmatory factor analysis in nursing students in mainland China (Watson et al. 2013) . In a modified version, omitting the clinical aspects of the SINS for university students not engaged in clinical work, using confirmatory factor analysis the education and finance factors were observed (Salamonson et al. 2011 ).
Instrument translation
The instrument (SINS) was translated into Urdu by an experienced bilingual researcher fluent in both Urdu and English. The translated version was then translated back into English by two independent translators, and another independent researcher compared back translation to English version to determine accuracy. The final translated version of the questionnaire was then used for data collection.
Data collection
Data collection was facilitated by a research assistant. Programme Directors of the Diploma or Degree programmes in each school of Nursing were approached for permission to access their students. Information flyers explaining the study and inviting participation were placed on noticeboards at each school. The Programme Directors in each school of nursing introduced the study and distributed paper questionnaires to the nursing students. Students were allowed to take questionnaire home with them for completion. The students returned completed questionnaire to a drop box located in the reception area of each school.
Analysis
Data were entered into Statistical Package for Social Sciences (SPSS) version 22 (USA) SPSS version 22, and descriptive analysis was conducted to describe the data and to summarize the participants' responses. Exploratory Factor Analysis (EFA) was conducted using Principal Component Analysis (PCA), a method closely related to EFA Watson & Thompson 2006) . The PCA was conducted by running an initial solution to see how many putative components were present by the methods of eigenvalues >1, inspection of the scree slope and running Monte Carlo parallel analysis (Watkins 2000) and comparing with the initial solution. Thereafter, on the basis of the above outcomes, components were rotated using both oblique and orthogonal methods to seek a simple solution with high variable loadings on putative components and low loading on the remaining components. The relationship between demographic factors and the SINS was investigated using t-test and one-way analysis of variance (ANOVA). Effect size (Cohen's d) was calculated using Becker's effect size calculator (Becker 1999) .
Ethics
Ethical approval for the study was obtained from the University of Hull Research Ethics Committee (REF150). As mentioned above, permission was also obtained from Programme Directors from each school of nursing. The study was explained to all students. The contact information of the researchers was provided on the questionnaire to ensure any student with any question regarding study could contact the researcher. Completion and submission of questionnaire through the drop box (located in the reception area) were considered consent to participate in the study. No identifiable information was collected from any participant, and confidentiality and anonymity were maintained all the time.
Results
Seven hundred and fifty-two students contributed to the study. After excluding incomplete questionnaires, the final sample included 276 male and 450 female students (n = 726). The instrument used to collect data was not a diagnostic instrument, and therefore, students were not referred to support services; however, usual support mechanisms were available to all students during their study period. Table 1 summarizes the demographic characteristics of the study participants and shows the mean stress scores related to these demographics.
Principal components analysis
The initial solution indicated that there were 11 components with eigenvalues greater than 1 and inspecting the scree slope suggested either three or four components. The Monte Carlo parallel analysis for PCA provided five components. All of these potential solutions were tested further by oblique and orthogonal rotation with removal of cross-loading items, but a simple structure yielding interpretable factors -that is ones with a cognate group of items -remained elusive. We decided, therefore, to pursue the remaining analysis using the total SINS score to investigate the association between demographic variables and stressors in nursing students. 
Inferential statistics
The results of inferential analysis related to the demographic analysis are shown at the foot of Table 1 . There were no statistically significant differences related to age, marital status or programme of study. Male students scored significantly higher on stressors than female students, and first-year students were significantly less stressed than second-, third-or fourth-year students. Students in public schools of nursing scored higher on stressors than students and private schools of nursing.
Discussion
This study was designed to apply the SINS in a new environment to study perceived stressors in nursing students in Pakistan and to check the psychometric properties of the SINS. As described in the introduction to this article, previous studies have observed that the SINS has an underlying four-factor structure (Deary et al. 2003; Watson et al. 2010 Watson et al. , 2013 . In the present study, using the same methods and an adequate sample size, this structure was not observed. While this does not detract from the utility of the SINS, it is interesting to speculate why these Pakistani nursing students should perceive stress so differently from cohorts in Scotland, Hong Kong and mainland China (Watson et al. 2010 (Watson et al. , 2013 . To address the above, it is necessary to consider why we might expect the SINS to have underlying dimensions and how such dimensions, education, clinical, financial and confidence were observed initially and why they have been reproduced across studies. Initially, the SINS was developed by including questions which addressed the four dimensions observed. Therefore, the observation of these dimensions served as evidence that, indeed, these questions address varied aspects of the experience of nursing students likely to lead to stress. But a more fundamental question is the nature of these underlying dimensions and why they arise, and this is explained by what the methods of factor analysis do, which is to analyse the explained variance in a data set. Factor analysis (and principal component analysis) searches multivariate data sets for clusters of covarying items, and their identification is facilitated by specifying the variance explained by each putative factor (Kline 2014) . While the results of any particular factor analysis are generated mathematically, there is a considerable amount of judgement involved in deciding how many factors to rotate and then deciding whether those factors consist of cognate items and, thereby, form a sensible factor.
In the present study, a range of solutions was tested using factor analysis -different numbers of factors and items -to arrive at a mathematically robust and sensible solution comprised of cognate clusters of items, but no such solution was derived. Clearly, nursing students in Pakistan perceive stressors differently from nursing students in the previous studies. Specifically, it appears that they do not differentiate between the various types of stressors that were the basis of the items initially included in the SINS. However, this begs an explanation and the possibilities include cultural differences and programme differences or some combination of these.
Programme aspects
In terms of the nursing programme, it is easier to envisage why the Pakistani nursing students may perceive the causes of stress differently from previous studies. In the programmes studied to date, there is a clear separation between the classroom learning and the clinical learning; they are not especially integrated; therefore, nursing students may be able to differentiate between these aspects of the programme as sources of stress. Nursing education programmes in Pakistan consist of 50% theory and 50% practice element (Ali & Naylor 2010) , and the majority of schools of nursing are attached to specific teaching hospitals and this may mean more integration in classroom and clinical learning leading to more common variance in the items related to these aspects of the programme than in the previously studied programmes. This could explain the lack of identifiable educational and clinical dimensions to the SINS in Pakistani nursing students. However, it does not account for the financial and confidence aspects, unless the programmes are structured and the rules of the nursing schools are such that being on a student budget is not an issue; there may be less opportunity to socialize and spend money. Such aspects of student life may be more important in Scotland and China. Nevertheless, there is likely to be some interaction between programme and cultural factors; two-, three-and five-factor solutions were studied in this study to try and identify any cognate clusters of covarying items, alongside other such clusters, but none was observed.
Cultural aspects
It is hard to imagine how culture could have such a profound effect on how nursing students perceive the causes of stress. However, the close-knit family structure and the support provided by the family members may have an impact in such a way that students do not see specific causes of stress or differentiate between them. The findings suggest that approximately 84% of the nursing students in this study were younger than 24 years of age. Considering culture of Pakistan, this means that all of them will have been supported financially by their parents or other older family members (often siblings). In fact, students may also be receiving pocket money from their parents and/or other family members and this suggests that students do not see finances as a cause of stress. Female nursing students, specifically, may be living in nursing hostels attached to their schools of nursing and hospital, suggesting that they do not need to make travel arrangements. In additions, travel to off-site placements is usually arranged by the school of nursing for male as well as female nursing students; therefore, students may not really see this as a source of financial stress. Nursing, while suffering from a poor image in Pakistan, has developed as an attractive profession over past two decades. Unlike other professions, availability of job following completion of a nursing programme is guaranteed. Jobs in the public sector are highly sought after in Pakistan, and a nursing degree means that the nurse can get a job at grade 16 level, which is considered very prestigious. In addition, having a nursing degree provides nurses with opportunities to work in developed countries. In fact, these days, many students, especially men, join the nursing profession with an aim to find a job in the Middle East or Western countries. The nursing profession also provides people with an opportunity to pursue higher education within and outside country, something not available two decades ago. Therefore, as can be seen, nursing education in Pakistan takes place in a very unique culture which is distinct from, for example, the culture in the United Kingdom, where families are unlikely to provide financial support to such an extent and where, perhaps, students are more inclined to socialize outside of the nursing programme and where less provision is made for their welfare in terms of accommodation and off-site placement travel (Wray et al. 2017 ).
Stressors in Pakistani nursing students
Some interesting differences were observed amongst these students on the basis of gender, year of study and place of study. There were no differences on the basis of age, marital status or programme of study. Male students scored significantly higher on the SINS than female students -a difference that was not observed in a previous study (Deary et al. 2003) . A higher score on the SINS means that males identify and score higher on specific stressors included in the questionnaire. One explanation could be that many male students may have been living away from their families as they may have come from other parts of the country. While there is no obvious reason why male students should identify more stressors and, presumably, be more stressed than female students, we can speculate. Male students may feel that the expectations on them are greater as Pakistani society may expect more from them in terms of success and career needed to marry and support a family. In a gendered profession such as nursing where females predominate, the stereotype of the nurse is female and nursing remains a relatively low-status profession, and this may add to the perception of stressors by male nursing students who are 'breaking the mould' and, possibly, sacrificing more in terms of self-image and their perception by peers and family (Arif & Khokhar 2016; Fooladi 2008; Khan et al. 2012) . Another aspect that may explain this is the fact the nursing education opportunities for males are much higher in the province of Sindh and especially Karachi (Khan et al. 2012) . This is evident by the fact that out of 1185 allocated places on Diploma in Nursing for male nursing students throughout the country, 1165 places are available through institutions in the province of Sindh and mainly Karachi. Table 2 presents information about the number of accredited institutions, by the PNC, to offer Diploma in Nursing education in the country (Pakistan Nursing Council 2016b) . At the same time, of 686 allocated places for generic or fast-track nursing degree programmes, 95 places are available for male nursing students throughout the country and 69 of these are available through institutions in the province of Sindh and especially Karachi city (Pakistan Nursing Council 2016a). Staying away from family means that these students have to take care of their domestic needs such as In the first year of the nursing programme, students score significantly lower on the SINS than in other years of the programme. While the score dips between the years 2 and 4 of the programme, the trend in the perception of stressors increases over the programme and this was observed for two dimensions of the SINS -the educational and the clinical -in a previous study (Watson et al. 2008) . The explanation for this is probably quite simple: the programme gets harder as students' progress through it. Otherwise, students in private nursing schools scored significantly higher on the SINS than those in public nursing schools. Again, we can only speculate as this difference may be due to differences between the students or the schools. Private schools may take less able students into their programme who perceive aspects of the programme as being more stressful or studying in a private school and working in a private hospital may lead to a greater awareness of stressors than in the public sector. In addition, private schools of nursing require students to pay fees and other expenses associated with the studies, and this may contribute to stress experienced by students in these programmes.
Limitations
The findings of the study should be considered cautiously as the study was conducted in only one city in Pakistan. The student population in these schools of nursing and the stressors they encounter may be different to other students studying in other cities and provinces of the country. The self-report nature of questionnaire is also another factor to consider when interpreting the findings of the study as the students may have different interpretations of the statements given.
Implications
Some important differences have been observed in this study, which may have implications for nursing students and nursing schools in Pakistan. Clearly, men perceive more stressors, and if men are to be encouraged to enter the profession and not to discontinue their studies, then particular attention should be paid to them as nursing students and support mechanisms may need to be in place; certainly, nursing educators, policymakers and organisations including hospitals need to be aware of this phenomenon. It makes sense that the perception of stressors increases as a programme progresses and, while support mechanisms are often focused on first-year students who are making the transition from home to nursing school and from school-level study to university-and college-level study and entering a new and stressful career, attention also needs to be paid to students as they progress through the programme. At the very least, they must not be forgotten and assumptions must not be made once they have 'survived' the first year of the programme. Even when the students do not drop out of the programme, they may be suffering from stress, which could be damaging to their mental and physical well-being. Finally, the observation regarding private vs. public schools is interesting and novel and the possible reasons for this difference are worthy of further study. Further research in school of nursing in other parts of the country is recommended to assess the usefulness of the SINS in identification of stressors affecting nursing students. Further qualitative research will be useful in assessing subjective views of the participants about stressors affecting their personal and professional lives. 
Author contributions

